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Introduction
• Knee osteoarthritis (OA) = one of the major causes of pain and physical disability in 
adults
• Symptomatic knee = in approximately 13% of people who are aged ≥ 60 years old 
(Cooper et al 2000 ; Felson et al. 2004)





• intra-articular injections (corticosteroids and HA)
• joint replacements



















• Centrifugation of autologous blood

















• stimulation production other GF
• TGF-β
• cells proliferation and migration, 
collagen synthesis
• FGF





• cells proliferation and migration, 
angiogenesis
• IGF-1
• cells proliferation and migration, 
collagen and ECM synthesis
• Many papers were published on PRP for knee OA, including RCT and systematic 
reviews
• Due to the mixed results from controlled studies, the clinical efficacy of PRP in 
the treatment of knee OA is unclear with shortcomings in the current literature
• Indeed, there are a lot of variations in the treatment approach including (NGuyen et 
al. 2011 ; Meheux et al. 2016):
• subject, knee and outcome specific variables
• severity of OA
• PRP preparations techniques, platelet count, number of injections, interval/
frequency of administration, and a lack of volume standardization
• use of anticoagulants and activating agents ?
• separation techniques ?
• Many varied techniques ➙ different PRP
• variation of platelet concentration
• presence or not of erythrocytes and leucocytes
Objectives
• The objective of this study was to evaluate the similarities 
and differences between the variety of PRP formulations, 
preparation, and uses of this techniques and to try to 
determine characteristics of the PRP which tend to give 
the best result
Methods
• We selected the studies included in the systematic review of meta-analyses of 
Campbell et al. published in 2015, evaluating platelet-rich plasma injection in the 
treatment of knee OA
• One RCT was excluded because it was written in Chinese (Li et al. 2011)
• Two other RCTs were added, after an updated literature search (Acosta-Olivo et al. 
2014; filardo et al. 2015)
• We listed the outcomes that were assessed and reported by each study, including:
• Visual Analog Scale (VAS)
• Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
• International Knee Documentation Committee (IKDC)
• Knee Injury and Osteoarthritis Outcome Score (KOOS)
• The minimal clinically important improvement (MCII) was defined to help 
determining whether an observed difference is clinically important
• Tubach et al. (2012) determined the value of 15 of 100 for absolute improvement 
or 20% for relative improvement as the value of MCII in knee OA
• Classification of the different studies in 2 groups depending on the outcomes: 
• bad responders group (BRG <  MCII)
• very good responders group (VGRG > 2xMCII)
• Features included:
• number of injections
• time between injections
• volume of PRP
• centrifugation technique
• time after blood puncture before injection
• anticoagulation
• platelet / RBC / WBC concentration
• platelet activation
• use of NaHCO3 tampon
• rehabilitation after infiltration
• We contacted all of the authors by e-mail because of insufficient data in the 
manuscripts
• To classify the PRP of the different studies, we used the PAW and Mishra 
classifications (Delong et al. 2012 ; Mishra et al. 2012)
• To easily know:
• level of platelets concentration
• activation before injection or not 
• presence or absence of WBC
Results
•  A total of 19 articles were selected 
• 5 authors (Acosta-Olivo, Jang, Patel, Say, and Vaquerizo) out of 19 (26.3%) gave us more 
information about the quality of the PRP they used in their study
• The separation between BRG (𝑁 = 4 ) and VGRG (𝑁 = 7 ) was made from these 
values (8 studies were not included in any group)
• In 4 out 7 studies of the VGRG, 1 or 2 injections were given, against 3 in all 
the studies of the BRG
• Time between injections tends to be more important in the VGRG (2 to 3 
weeks in contrast to 1 in BRG)
• Volume injected varied from 2.5mL to 8mL in the VGRG
• Single spinning technique was used the most (6/11) and this technique 
appears to give better results than double spinning technique
• Time after blood puncture before injections was less than 2 hours
• Freezing technique was used to conserve the PRP units when other 
injections were scheduled in the following weeks (𝑁 = 2 /4 in BRG, 𝑁 = 1/7 in VGRG)
• Anticoagulation = citrate 
• Activation with CaCl2 was used in a lot of studies, from the 2 groups (4/7 
studies of  VGRG and 3/4 studies of BRG)
• It is interesting to note that almost all studies from the VGRG were Mishra 4B and 
PAWP2B𝛽
• This corresponds to:
• activated
• leukocyte-poor PRP
• platelet concentration of less than 5x baseline (Mishra classification) or more 
precisely between baseline and 750000 platelets/𝜇 L (PAW classification)
• The use of PRP with WBC is only found in the BRG
• The exact count of RBC and the use of NaHCO3 were never available
• There was no standardized protocol of rehabilitation after infiltration
Discussion	&	Conclusion
• There is a lack of standardization in PRP preparation technique
• Our study helped identify features of PRP recommended for knee OA treatment, such 
as:
• the use of a single spinning technique
• a platelet concentration lower than 5 times the baseline (from3 to 4)
• avoiding RBC and WBC (Leukocyte-rich PRP is only used in the BRG !!)
• the use of CaCl2  and citrate is frequent
• volume of PRP is inconstant
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